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( ) Tr $\mathcal{A}$ $A,$ $B\in \mathcal{A}$
$\langle A,$ $B\rangle=$ Tr$(A^{*}B)$
1.1. $\mathcal{A}$ ( $*-$) $\mathcal{A}_{1},$ $\mathcal{A}_{2}$ $A_{1}\in \mathcal{A}_{1}$
$A_{2}\in \mathcal{A}_{2}$ $Tr(A_{1})=Tr(A_{2})=0$
$R(A_{1}^{*}A_{2})=0$
1.2. $\mathcal{A}_{1}$ $\mathcal{A}_{2}$ $\mathcal{A}_{1}\ominus \mathbb{C}I\perp \mathcal{A}_{2}\ominus \mathbb{C}I$
$E_{\mathcal{A}_{1}}$ $E_{\mathcal{A}_{2}}$ $\mathcal{A}_{1},$ $\mathcal{A}_{2}$
$E_{A_{1}} \circ E_{\mathcal{A}_{2}}=E_{\mathcal{A}_{2}}\circ E_{A_{1}}=\frac{1}{Tr(I)}Tr$
$\mathcal{A}_{1}$ $\mathcal{A}_{2}$
$\mathcal{A}=M_{n}(\mathbb{C})\otimes M_{n}(\mathbb{C})$ $M_{n}(\mathbb{C})\otimes M_{n}(\mathbb{C})$
$M_{n}(\mathbb{C})$
1852 2013 205-209 205
1
$\rho$








1 MUB (mutually unbiased bases)




$\mathcal{A}_{1}=$ span $\{|\phi_{i}\rangle\langle\phi_{i}| : 1\leq i\leq n\}$
$x,$ $y,$
$z\in \mathbb{C}^{n}$ $|x\rangle\langle y|z=\langle y,$ $z\rangle x$























span $\{I, \sigma_{0}\otimes\sigma_{1}, \sigma_{1}\otimes\sigma_{2}, \sigma_{1}\otimes\sigma_{3}\},$
span$\{I, \sigma_{2}\otimes\sigma_{1}, \sigma_{0}\otimes\sigma_{2}, \sigma_{2}\otimes\sigma_{3}\},$
span$\{I, \sigma_{3}\otimes\sigma_{1}, \sigma_{3}\otimes\sigma_{2}, \sigma_{0}\otimes\sigma_{3}\},$
span$\{I, \sigma_{1}\otimes\sigma_{0}, \sigma_{2}\otimes\sigma_{0}, \sigma_{3}\otimes\sigma_{0}\}.$
5 $M_{2}(\mathbb{C})\otimes M_{2}(\mathbb{C})$
4
span$\{I, \sigma_{1}\otimes\sigma_{1}, \sigma_{2}\otimes\sigma_{2}, \sigma_{3}\otimes\sigma_{3}\}\simeq \mathbb{C}^{4}.$
$\mathbb{C}^{4}$ $n=2$ $M_{2}(\mathbb{C})$
4
2.1. [5] $\mathcal{A}$ $M_{2}(\mathbb{C})$ $M_{2}(\mathbb{C})\otimes M_{2}(\mathbb{C})$ $M_{2}(\mathbb{C})\otimes I$
$\dim(\mathcal{A}\cap I\otimes M_{2}(\mathbb{C}))\geq 2$






2.3. [4] $n$ 2 $M_{2}(\mathbb{C})$ $\otimes^{k}M_{2}(\mathbb{C})$
$\frac{4^{k}-1}{3}-1$




$W=\{\begin{array}{lllll}1 0 0 00 \lambda 0 \cdots 00 0 \lambda^{2} 0| | | |0 0 0 .\cdot \lambda^{p-1}\end{array}\}, S=\{\begin{array}{llllll}0 0 0 .\cdot 0 11 0 0 \cdots 0 00 1 0 \cdots 0 0| | | \ddots | |0 0 0 \cdots 1 0\end{array}\}$
$-R\{b$ /$T$-p$\ovalbox{\tt\small REJECT}$ #g :
$\bullet S^{n}=W^{n}=I$






2.4. $S^{i_{1}}W^{j_{1}}\otimes S^{k_{1}}W^{l_{1}}$ $S^{i_{2}}W^{j_{2}}\otimes S^{k_{2}}W^{\iota_{2}}$




2.5. [3] $M_{n}(\mathbb{C})\otimes M_{n}(\mathbb{C})$ $n$ 2 $n^{2}+1$ $M_{n}(\mathbb{C})$
2.6. [3] $\otimes^{k\ell}M_{n}(\mathbb{C})$ $n$ 2 $\frac{n^{2k\ell}-1}{n^{2k}-1}$ $\otimes^{k}M_{n}(\mathbb{C})$
MUB [1,2,6,7]
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